We show that every circle in a compact Riemannian symmetic space of rank one is obtained as an orbit of a one parameter subgroup of lsometπes. We also show that a homogeneous space with the above property is either a Euclidean space or a Riemannian globally symmetric space of rank one.
Introduction

Let (M, g) be a Riemannian manifold and V the Riemannian connection of (M,g).
An for sufficiently small ε. It is known that in a complete Riemannian manifold every circle can be defined for -oo < t < oo. Recently Adachi, Maeda and Udagawa [3] studied the circles in a complex projective space P n (C) of constant holomorphic sectional curvature. For instance, they proved that a circle in P n (C) is characterized by the curvature k and the complex torsion. Adachi [1] studied the similar problem for a quaternion projective space and its non-compact dual. Adachi and Maeda also studied circles in complex hyperbolic space [2] . One of the purpose of this paper is to generalize their results to circles in compact Riemannian symmetric spaces of rank one.
As a part of a theorem in Maeda and Ohnita [8] , every circle in a complex projective space P n (C) is obtained as an orbit of some one parameter subgroup of the full isometry group PSU(n+ 1). In this paper we show that a homogeneous spaces G/K with the property that every circle is an orbit of some one parameter subgroup of G is a two point homogeneous space and vice versa.
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Orbits of one parameter subgroups
In this section we give a necessary and sufficient condition for the existence of homogeneous circles in Riemannian homogeneous spaces.
Let (M, g) be a Riemannian manifold and c : I -> M be an arc-length parametrized curve in M. We denote by TQ the parallel translation along c from c{t) to c(0). There exists a unique curve c* : / -> T C^M which satisfieŝ
We call c*(t) the development of c{t). 
We call c(t) a
. A curve c(t) is a Frenet curve of osculating rank d if and only if its development c*(t) is a Frenet curve of osculating rank d. The i-th curvature function κ x of c(t) is equal to the i-th curvature function K* of c*(t) for any i
Let (M, g) be a Riemannian homogeneous space such that M is the coset space of a Lie group G by its compact subgroup K. We denote by g and ! the Lie algebras of G and K respectively. Take an Ad(K) -invariant decomposition g = ϊ + p of g. We will write X p for the p component of X e g. Under the canonical identification of p with the tangent space T 0 (G/K) at the origin o = {K}, the restriction < , > of the Riemannian metric g at o is an Ad(ΛΓ)-invariant scalar product on p.
For each X e p, we define an element A P (X) e so(p) by 
(t) = π(exp t(H + X)) is a circle in (G/K, < , » of curvature k(>0) with the initial condition c(p) = X, (V έ c)(0)=kY if and only if the following holds:
A(X)(X) = [H,X]+A V (X)(X) = kY, A(X)(Y) = [H, Y]+A V (X)(Y) = -kX.
COROLLARY 1.4. Let (G,K) be a Riemannίan symmetric pair and (9,!) be the corresponding orthogonal symmetric Lie algebra. Let {X, Y} be a pair of mutually orthogonal unit vectors in the standard complement poft in g. The orbit c(t) = π(expt(H + X))(H e ϊ) is a circle of curvature k(>0) in the Rίemannian symmetric space {G/K, < , » with the initial condition c(0) = X, (V έ c)(0)=kY if and only if the following holds:
(1) [H,X\=kY, [H,Y] = -kX.
Circles in symmetric spaces of rank one
In this section, we study circles in Riemannian symmetric space of rank one using Corollary 1.4. ( Remark. Let c(t) be a circle in a Complex projective space (resp. quaternion projective space) M and τ be the complex torsion defined in [3] (resp. the structure torsion defined in [1] ). The sectional curvature K of the plane spanned by c (0) 
If there exists H el which satisfies (1), then the orbit exp(t(H + X)) o is the circle of curvature k which satisfies (2). By the uniqueness of the circle we have c(t) = exp(t(H + X)) -o.
Without loss of generality, we may assume that M is compact and simply connected. The case in which M is a sphere is trivial. The case in which M is a complex projective space is a part of the result by Maeda and Ohnita [8] . So we shall prove the theorem for quaternion projective space and Cayley projective plane. The following proof for quaternion projective space is valid for sphere and complex projective space under a slight modification.
We denote by g and I the Lie algebras of G and K respectively. We denote by m the orthogonal complement of I in g with respect to the inner product on g We put $0 = {u e £ : u + ΰ = 0} where denotes the conjugation J^o α/^-= aoeo -J^j α/^/. Let Gy (0 < /,7 <Ί,iφ j) be a skew-symmetric transformation on (£ defined by Gy(eic) = ^^/ -^ik^j (0 < k < 7) and define skew-symmetric transformations i We denote also by JC the differential mapping of K and put v = π o K : so(8) ^ so (8) .
LEMMA (Principle of triality [4] , [5] 
of P 2 ((£) and denote by K t (i = 1,2,3) the isotropy subgroup in F4 at the element E t (i = 1,2,3). The subgroup K, (i = 1,2,3) is isomorphic to Spin{9). We denote by H the intersection K\ Π Ki Π £3 and by I) the Lie algebra of H. We have an isomorphism φ : Spin(S) -> i/ defined by
Remark. The maximum of the sectional curvature of (P 2 (£), < , » is equal to 4. Proof. The case that M is the complex projective space or the quaternion projective space is trivial. So we shall prove the Proposition for the case of Cayley projective plane.
We retain the same notation as in Theorem 2.2. If we put
we have
where the indices are considered as modulo 3. Since {2^(G,y, vGy, v 2 G,y) : 0 < i < j < 7} is an orthonormal basis of ί), it is easily verified that
The subspace spanned by {Goi, G23, G45, Gβi} in so (8) Adachi, Maeda and Udagawa [3] proved the theorem for the case that M is the complex projective space. From Proposition 2.3, the theorem is a direct consequence of their theorem. We shall give another proof.
Proof For any circle c(t) of curvature k in M, we can take a totally geodesically embedded submanifold P 2 {C) which contains the circle. Thus we assume that M = P 2 (C). 
CASE abφΰ.
We denote by /αi, ioni and /0C3 the eigenvalues of kH + X, namely oc\, 0C2 and 0C3 are the solutions of the characteristic equation;
Since the sectional curvature K of the 2-plane spanned by X and [H, X] is equal to 3α 2 + 1 we have a = y/(K-l)/3. 
The assertion of the theorem is an immediate consequence.
D
Circles in homogeneous spaces
We devote this section to a proof of the following theorem. [H u X}+A p (X)(X)=kY,
[H 2 ,X]+Λ p (X)(X)=k(-Y).
Thus for H = (l/2k)(Hχ -H 2 ), we have (4) [H,X\=Y.
To prove the theorem we shall show that the linear isotropy group Ad(K) acts transitively on the unit sphere S(p) in p ( [6, p. 535 
